Scanning transmission electron microscopy of biological structures.
The design of the scanning transmission electron microscope (STEM) has been conceived to optimize its detection efficiency of the different elastic and inelastic signals resulting from the interaction of the high energy primary electrons with the specimen. Its potential use to visualize and measure biological objects was recognized from the first studies by Crewe and coworkers in the seventies. Later the real applications have not followed the initial hopes. The purpose of the present paper is to describe how the instrument has practically evolved and recently begun to demonstrate all its potentialities for quantitative electron microscopy of a wide range of biological specimens, from freeze-dried isolated macromolecules to unstained cryosections. Emphasis will be put on the mass-mapping, multi-signal and elemental mapping modes which are unique features of the STEM instruments.